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continued gender gap in STEM. I had researched and analyzed articles that worked to explain this
concept. I then conducted personal research in the form of a survey and interview to apply my findings to
personal life experiences particularly at the University of Dayton. My overall writing process included
research and analysis written into numerous drafts which were reviewed by both peers and my professor.
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Addressing STEM Gender Disparity
Liesl Carter

Scholarships, camps, movies, advertisements, posters; the list goes on and on. In
recent years, there has been a push to entice young girls towards STEM. Why are
they only targeting young girls? Why STEM? Why the big rush? Looking into the
reasoning that hinders and persuades women away from STEM, both internal and
external, is the first step in answering these questions. STEM is a broad term that
stands for science, technology, engineering, and mathematics. Many STEM
careers work towards creating innovative technology, helping people, and are
high demand in today’s society. Traditionally, there has been a gender disparity
with fewer women in comparison to men in the STEM fields. Women have a lot
to bring to these problem-solving teams especially in the ways they facilitate
group dynamics. Gender diversity stretches way beyond being nice to women.
Understanding the value of gender diversity and knowing the barriers behind this
gender gap opens the door to solutions in restructuring the way current STEM
fields are advertised as well as creating a more inclusive environment. Having
support that reaches beyond academics such as having female role models will
retain women in STEM throughout the pursuit of their degree and career. These
changes will help encourage women to bring what they have to offer to the world
of problem solvers and innovators.
Most people are familiar with the fact that STEM is male dominated. This
statement, however, fails to show the whole picture. Looking into the statistics,
different STEM fields have larger gender gaps than others. Over the past decade,
the percentage of females that earned an engineering bachelor’s degree in 393
institutions in the United States rose from 18.0% to 21.9% (Roy 15). That is just
under a 4% increase with women making up less than a quarter of people earning
STEM degrees overall. Breaking down that statistic further, the disciplines where
women earned over 40% of the bachelor’s degrees in 2018 were environment
engineering, biological/agricultural engineering and biomedical engineering;
whereas, the disciplines where women earned under 15% of the bachelor’s
degrees in 2018 were mechanical engineering, aerospace engineering, electrical
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engineering, and computer engineering (14). This shows that there is a further
gender disparity among STEM fields, in particular engineering disciplines. There
is a trend towards STEM degrees that are oriented towards life and human
sciences having more gender parity than those more oriented towards math and
objects.
Turning to psychology proves to be fruitful in understanding why STEM
fields have varying levels of gender disparity. In their research, Rong Su,
professor at Purdue University, and James Rounds, professor at University of
Illinois, stated that regarding differences in interests among gender, “It has been
consistently shown that, compared to men, women have stronger preference for
work environments that provide more opportunities and activities to work with
people” (2). In other words, women tend to prefer people-oriented work
environments where they have the opportunity to help people and take on a
certain level of social responsibility. This theory of women being more peopleoriented aligns with the careers that show greater gender parity. The fields such as
medical sciences, biology, and environmental studies, which are portrayed as
being people-oriented, had an almost even split between males and females. On
the other hand, fields portrayed as being thing-oriented, meaning that there was a
focus on completing a task or working with equations, such as physics,
engineering, and mathematics had a larger gender gap. Accordingly, one of the
underlying reasons for women not earning degrees in certain STEM fields must
come from innate gender interest preferences. If women are less attracted towards
seemingly thing-oriented fields, then they will be less likely to pursue a degree in
them. I conducted research among 34 women pursuing STEM degrees ranging
from first to fifth year students at the University of Dayton and found that half of
them specifically mentioned helping people or wanting to make a difference when
asked why they chose their major. Participants stated things including, “I want to
be able to solve cases that can help keep people safe,” “[STEM has] career
possibilities to make a real and sizable difference,” and “I wanted to combine my
passion for helping people with my love of science.” These responses encompass
a few ways in which these women wanted to help others and take on a level of
social responsibility. These responses came from students in both people and
thing-oriented majors. This shows that it is important for women, regardless of
their specific STEM major, to take on a level of social responsibility and feel that
their work will help others. Women will look for those traits when choosing their
degree, career, and plan for the rest of their lives.
However, researchers including Cordelia Fine, professor at the University of
Melbourne, are wary of conclusions that gender differences lead to dissimilarities
in what a person will want to do. Fine et. al. stated that “Average sex differences
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in psychological traits are often modest, uninformative as to what individual is
like, and difficult to link with vocational superiority” (41). Fine avoids correlating
gender differences with the statistics of gender disparities. This is fair as each
individual has their own leanings/preferences and there are many other
environmental factors that affect what paths people choose to follow. For
example, just because a woman identifies as a female does not mean that she will
want to center her career around helping others. Even though that may be the
case, a broad assumption regarding gender tendencies can help restructure the
way certain fields are advertised or viewed.
By looking at how various career paths are advertised, subtle techniques may
play a large role in how a person chooses their field of interest. Looking at various
departmental websites across several universities, Nathan Canney, instructor at
Seattle University, and Angela Bielefeldt, professor at the University of Colorado
Boulder, found that “Images portraying service, sustainability, and green energy
were more common among civil and environmental engineering…as was
language pertaining to elements of social responsibility” (8). This shows how
when a field portrays itself as being people-oriented and helping others, it aligns
with women’s natural tendencies and will likely be more attractive towards
women choosing STEM. This theory aligns with the statistics of differences in
gender disparity among various STEM fields as the fields portrayed as being more
people-oriented. If advertisements are directing women towards certain fields in
STEM, a correlation can be found within. As Sax and Newhouse make clear,
however, “Campus efforts to recruit more women into STEM—even if
successful—may exacerbate the gender gap if women tend toward STEM fields
(e.g., biology) where they have already achieved parity or are the majority” (66).
With people-oriented fields being advertised as socially responsible and helping
others and thing-oriented fields not being advertised like that, then women may
naturally tend towards those people-oriented fields which have already reached
gender parity. In other words, the way various STEM fields are currently
advertised is a reason in and of itself as to why there is such a slow increase of
women earning degrees in certain fields of STEM.
Therefore, in order to combat this issue and bring more women into fields
where they make up a mere 15%, a restructure in the current system of advertising
needs to take place. Canney and Bielefeldt concluded that, “Departments and
faculty should consider shaping their curriculum and individual courses in such a
way as to continue supporting the message that engineering can be used to
improve society. Service learning is one way in which this is being done” (8). If
women seem to be attracted to fields that have the message of improving society
and helping others, then the specific STEM fields with large gender gaps would
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benefit from including some of these elements in their advertising and promotion.
Fields such as mechanical engineering are typically seen as being thing-oriented,
but they also are directly oriented towards people as they work closely with their
clients to help meet their individual project needs. Many of these fields with large
gender gaps are people-oriented. To help market these fields, highlighting the
human-centered aspect of said fields by changing the way they are perceived will
help attract more women.
Through my research study, about half of the students stated that they were
attracted to participate in a STEM major at the University of Dayton because of
things such as “the support system,” “flexibility of majors,” “the collaborative
environment,” and “the community.” All of these things are buzz words from the
university’s admissions office. They are all related to a welcoming, inclusive
environment. This shows that the women in the study were attracted to the
university’s STEM program because it seemed like it created an environment
where they would feel comfortable and wanted. Therefore, marketing STEM
majors towards women proves to be successful in getting them to pursue a degree
in STEM. In addition to that, the responses focused on the image that the
University of Dayton’s STEM program tries to show through their faculty,
discover science/engineering program, and the service-learning opportunities they
provide. By creating a STEM program that is centered around the student’s
wellbeing and not just academics, the University of Dayton is able to create an
environment where women can have a sense of belonging and inclusion. It shows
that the participants in the study chose STEM at the university through positive,
people-oriented advertising techniques. Advertising will only get so far, but for
retention and continued pursuit in the field will require colleges to make sure they
actually have opportunities for their students in STEM to have human-centered,
socially responsible programs.
Advertising plays a large role in recruiting females into STEM fields, but the
next step is looking into what happens when a woman is in the process of earning
her degree. Regarding retention of women in STEM education, gender disparities
also arise. Research done for the German Federal Ministry of Education and
Research found that, “In STEM, dropout is in general higher, with female
students displaying a 23 percent higher dropout rate than their male counterparts”
(Isphording and Qendrai 3). This shows that there should also be a focus on what
helps retain women in STEM as they have a significantly higher dropout rate than
males. One way to help retain women in STEM is the presence of female role
models. The Department of Psychology at the University of Washington, Seattle
conducted research on this topic and concluded that, “For women who have
already chosen the field, exposure to female role models protects performance and
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improves their implicit STEM self-concepts” (Drury et. al. 268). Having a female
role model helps women in STEM feel reaffirmed when they are challenged to
perform or demonstrate competence in STEM concepts.
In my research, I also found this to be true with 88% of survey respondents
stating that they felt more comfortable and inspired knowing female professors.
When asked if having professors at the University of Dayton that identify with the
same gender as you make you more confident/comfortable in pursuing your
degree, one of the students stated that, “Having faculty like me who I can talk to
gives me motivation and confidence that at the end of this long road, my goal is
attainable.” Seeing female professors is inspirational that all the hard work in
pursuing a STEM degree will pay off. Another student stated, “It does make me
feel more confident and comfortable in the environment. I feel like there's a better
connection and a ‘leveled playing field’ when talking with them.” Female
students feel less like they have to constantly prove themselves when talking with
a female professor as they overcome those biases and can just have a real
conversation. This idea of not feeling like they are good enough can be seen in
another student’s response to the question if their gender identity has impacted
their overall experience in pursuing your major. They stated, “I’m constantly
having to provide more proof for my solutions/ideas to be accepted by my male
peers, and they seem surprised when I know something that they don’t. I have to
be extra cautious if I don’t want to come off as full of myself or bossy.” Women
have to overcome these implicit biases of not being smart enough and being seen
as domineering or overbearing if they show any sign of having a strong opinion.
Having a female role model that understands where the student is coming from
and may have had a similar experience helps inspire women in STEM to push
through any adversities to achieve their goals.
With plenty of research looking into the causes behind such gender disparities
among STEM fields, the question arises if there is any need to worry about
biological differences. What if there is an inherent difference among males and
females in their academic achievement within those more math-focused fields? In
concurrence with many research studies focused on the same topic, Habibollah
Naderi, professor at the University of Mazandaran in Iran, and his research team
found that “There existed no significant relation between males and females
regarding… intelligence related to academic achievement” (86). Consequently,
since there is not a significant issue of males being smarter in the fields where
they make up a large majority, then another question arises. If gender does not
make a difference in performance, then does having an evenly mixed gender team
make a difference? After all, there is research backing up the point that, “Forming
teams based on heterogeneity of member characteristics is not as important as
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choosing team members with high ability, expertise, and desirable personality
traits” (Stewart 45). Logically, when forming a team, the focus is not on physical
qualities but rather the skills that each person brings to the table. Following this
train of thought, gender diversity is less important than the skillset and expertise
of the members of a team.
In regard to intelligence, it would make sense to have a team consisting of the
smartest people and forget about gender diversity. However, there was research
that looked at where Nobel Prize winners earned their undergraduate degrees to
see if “higher intelligence” colleges led to more success. As Malcolm Gladwell
makes clear, “The relationship between success and IQ works only up to a point.
Once someone has reached an IQ of somewhere around 120, having additional IQ
points doesn’t seem to translate into any measurable real-world advantage” (56).
This shows that the way in which humans quantify intelligence in a person is
important, but only up to a certain degree: “If intelligence matters only up to a
point, then past that point, other things—things that have nothing to do with
intelligence—must start to matter more” (60). Therefore, when looking at whether
or not women are needed in STEM, it is not a matter of if men are smarter than
women or not, but rather what qualities, other than intelligence, bring a team the
most success and who brings that to the team.
What do women specifically put forth in team dynamics? It was already
established that the logical team-building criteria is looking at individual skill
level. Building a team is one thing, but soft skills like communication and
compassion turn a team of leading experts to a team that uses each person’s
strengths to the best of their ability. Women tend to utilize these soft skills better
in creating a more positive team dynamic. Julia Bear and Anita Williams Wooley,
professors at Stony Brook University and Carnegie Mellon University,
respectively, found that women, “Exhibited greater equality in conversational
turn-taking, further enabling the group members to be responsive to one another
and to make the best use of the knowledge and skills of members” (148). Women
tend to have better group facilitation skills which may not directly correlate to a
company’s overall performance, but do make a significant impact in team
dynamics, idea generation, and overall group collaboration. They also tend to be
more in-tune with their own emotions and understanding others’ emotions. Hence,
they have an increased “Ability to read nonverbal cues and make accurate
inferences about what others are feeling or thinking” (Bear and Wooley 148). So
not only do women help in-group facilitation, but they also are able to make
others feel their contributions and opinions are important. This creates a more
open and collaborative environment which does lead to an increase in-group
intelligence as well as group productivity. STEM careers focus on group work
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and women, with their communication skills, will help foster a more open and
engaging environment which will lead teams to greater innovations and success.
In a research study done at the University of Dayton of 300 survey
participants and 180 focus group participants of current STEM majors, Sierra
Johnson, a senior research assistant, and her team worked to understand identity
and belonging in the classroom, whether students felt supported, and what the
university could do to better the students’ experiences. Johnson found that women
felt that they did not receive the same support because they do not have the same
opportunities available as their male counterparts in STEM education. The female
students did not have many female faculty or other female peers in comparison to
their male counterparts which made them feel isolated at times. When Johnson
was asked about the next steps the University needed to take to create a more
inclusive environment, she said that many of her survey respondents wanted there
to be more discussion about issues such as social identity which are not discussed
in the STEM classes. Students wanted to be able to discuss issues of gender
inequality, the mental and physical impact of being a minority in a STEM field,
and the current support system in place. Talking about gender diversity opens
conversations, reduces implicit biases, and creates a space for furthered dialogue.
However, they are not given that opportunity to have these discussions as their
STEM classes are focused only on the technical aspects of STEM and do not
include these conversations. To help retain women in STEM and create
inclusivity, it is important to create a safe environment for people to do what they
enjoy without worrying if their gender will cause them to be treated differently.
STEM fields are particularly known for working in groups to solve some of
the world’s greatest problems. Women help increase a group’s ability to work
together to think outside the box and develop solutions that have never been
thought of before. In order to close the gender gap currently existing among more
“thing-oriented” STEM fields such as mechanical engineering and physics,
women need to be exposed from an early age to the positive people-oriented
aspects of these STEM careers. This will enable them to choose careers in those
STEM fields that are in need of the skillset they bring to a group. In addition to
that, there needs to be a general societal change in the way a workplace is oriented
so that it can be more open and inclusive especially towards women and ensure
that women remain in the workplace. By having female role models who have
experienced similar struggles and biases, women in STEM will be more
determined to pursue their STEM education and career. Over the course of a few
decades, gender parity within STEM fields will lead to even greater innovations
transforming the modern world.
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